The deformation mechanisms ofa fine-grained Al 7475 superplastic alloy deformed under non-optimum conditions for superplasticity, but under which still several hundred per cent of elongation are achieved, have been studied by means of texture analysis. It has been found that crystallographic slip plays an important role in the deformation of this alloy under such conditions. After testing both along the rolling and the transverse directions, the orientations of the texture belonging to the c-and/3-fibers are retained. This is not consistent with current models of deformation for randomly oriented polycrystals.
INTRODUCTION
Much effort has been devoted to studying the deformation of superplastic aluminum alloys under optimum conditions of temperature and strain rate, where often very high peak elongations, close to 1000%, are achieved (Langdon, 1982; Kaibyshev, 1992; Chokshi et al., 1993; Nieh et al., 1997) . In some industrial applications like superplastic forming, however, these extreme conditions for superplasticity are not critical to obtain successfully components with complicated shapes. This is because the final strains required to achieve the final shape ofthe component are, generally, not too high; typically, equivalent to some hundred per cent tensile elongation. In other words, a pure" superplastic deformation stage is not essential during superplastie forming. It is therefore, also necessary to understand the deformation processes involved during deformation of superplastie alloys when tested under non-optimum superplastie conditions. Furthermore, superplastie materials tested in non-optimum superplasti conditions, where slip plays an important role but still high tensile elongations can be achieved, are very adequate to study the specific slip processes which take place during deformation.
The aim of the present work is to investigate the deformation mechanisms operative during deformation ofa 7475 fine-grained superplastie A1 alloy tested under non-optimum conditions for superplastiity by means of texture analysis. Texture analysis has proved to be a powerful tool to investigate the microscopic deformation mechanisms of crystalline materials (Padmanabhan and Lfieke, 1986; Prrez-Prado et al., 1998a; Koeks et al., 1998) . In general, crystallographic slip has been associated with the retention or appearance of specific texture components, whereas grain boundary sliding usually causes texture randomization. Several investigations on superplastie materials based on texture analysis have reported somewhat unexpected observations that do not fit in the traditional description of superplastieity (Matsuki et al., 1977; Kaibyshev et al., 1978; Blaekwell and Bate, 1993; Liu and Chakrabarti, 1996; Prrez-Prado et al., 1998a) . According to these studies, orientations belonging to the/3-fiber, a common texture in FCC sheet alloys, are retained and strengthened during deformation of certain superplastie alloys under non-optimum and optimum superplastie conditions. This reveals that crystallographic slip can be also an important deformation mechanism during superplastie deformation.
The testing conditions utilized for the present research (400C and l0 --s-) were selected on the basis of a previous work (Adabbo et al., 1989) through cuts (o2=const.) of the ODF (Fig. l(a) ) and through the position of its skeleton line (maximum intensity) in the unit domain of the three-dimensional Euler space (Fig. (b) ). As reference, the skeleton lines of the a-and B-fibers are also illustrated in Fig. l(b Fig. 2 It should be noted that, although the texture evolves differently after testing along RD and TD, in both cases all main orientations are concentrated on the a-and/-fibers. This is surprising since, according to geometric (Taylor-type) models ofuniaxial deformation of polycrystals by crystallographic slip, the operation of 6 or 8 slip systems would give rise to the appearance of the (111) or the (001) fibers, respectively (Hosford, 1993; Reid, 1973) . That is, the (111), or the (001) directions, respectively, should be oriented parallel to the tensile axis. None of these fibers were observed here.
A possible explanation for this result is the presence of a well defined texture in the as-received alloy. Geometrical models that predict texture evolution during uniaxial deformation of polycrystals usually assume a random starting texture. This is not the case here. Specific spatial orientation arrangements (such as deformation bands or clustering of particular orientations) may have a definitive influence on the uniaxial deformation of the 7475 alloy investigated. Further work on the study ofindividual orientations by electron back-scattered difraction (EBSD) should be performed to confirm this hypothesis. The importance of the spatial arrangements of orientations has, however, already been pointed out by Hirsch (1990) (Matsuki et al., 1977; Kaibyshev et al., 1978; Bricknell and Edington, 1979; Kaibyshev et al., 1981; Blackwell and Bate, 1993; Liu and Chakrabarti, 1996; McMahon, 1996; McNelley and McMahon, 1996; P6rez-Prado et al., 1998b) . Our present work adds more evidence pointing towards the possible existence of a common pattern of behavior for several superplastic aluminum alloys that cannot be framed in the traditional description of slip deformation.
CONCLUSIONS
The texture evolution of a fine-grained 7475 AI superplastic sheet alloy has been investigated after annealing and after deformation at 400C and 10-2s -, where "only" moderate elongations (200%) (when compared to superplastic deformations), are achieved. The following are the most important findings of this research.
(1) The texture of the as-received material is a typical rolling texture for aluminum alloys. It is formed by a fiber which runs from the Goss, G, component up to the {225}(554), C', component (4) The retention of orientations belonging to the a-and/-fibers upon deformation, already observed in other superplastic aluminum alloys, cannot be explained by geometrical models for deformation ofpolycrystalline materials (which predict the formation ofthe (111) or the (001) fibers, when 6 or 8 slip systems operate, respectively).
